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Editorial Comment 
In Vivo Angiographic 
Pathoanatomy of Unstable 
Angina: Twenty Years Later* 
MARC COHEN, MD, FACC 
New York, New York 
It has been almost 20 years since Herman and his associates 
(1,2) began describing the “in-viva angiographic pathoanat- 
omy of the acute syndromes of coronary heart disease” (I), 
including the “intermediate coronary syndrome” (2). Since 
then, a large volume of data derived from coronary angiog- 
raphy has appeared regarding not only unstable angina but 
also non-Q wave infarction, Q-wave infarction and even 
cases of resuscitated sudden death. Coupled with insights 
derived from several pathologic studies as well as therapeu- 
tic trials, a clearer picture is emerging regarding the patho- 
genesis of unstable angina and the challenges that have to be 
met in the future. 
Mechanism of unstable angina. Early investigators could 
not distinguish patients with stable angina from those with 
unstable angina on the basis of many of the traditional 
angiographic variables analyzed (l-4). The two groups of 
patients had a similar frequency of left main coronary 
disease, total number of vessels diseased and degree of 
developed collateral vessels and had an astonishingly similar 
severity of coronary stenoses. These conclusions prompted 
several investigators in the late 1970s to focus on the 
possibility of intermittent total occlusion of the coronary 
artery. Maseri et al. (5) postulated that intermittent coronary 
spasm precipitated preinfarction angina and progression to 
transmural infarction. An alternative hypothesis was pre- 
sented by Folts et al. (6), who suggested that coronary 
stenoses could be the site of transient platelet aggregation, 
thereby implicating intracoronary thrombosis as a mecha- 
nism of unstable angina. In 1980 Neil1 at al. (7), using serial 
coronary angiography, showed that a significant number of 
patients with unstable angina exhibited angiographic pro- 
gression to total occlusion whereas serial observations in 
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patients with chronic stable angina showed no such progres- 
sion. What prompted this difference? 
Role of intracoronary thrombus and complex plaque. Cor- 
onary angiography provided a few clues in the early 1980s 
when several investigators (8,9) documented the presence of 
clear-cut intraluminal filling defects (suggesting intracoro- 
nary thrombosis) in the ischemia-producing vessel of some 
patients with unstable angina. However, the number of 
patients with definite angiographic evidence of thrombus 
was a fraction of those whose condition progressed to 
infarction or who experienced recurring angina at rest. This 
was partially clarified when Ambrose et al. (lo), expanded 
the analysis of coronary arteriograms to include description 
of a complex plaque, exhibiting an irregular and eccentric 
stenosis. Coupled with the angiographic-histopathologic cor- 
relations of Levin and Fallon (11) and others (12-U), the 
hypothesis regarding the mechanism of unstable angina 
could be stated: The precipitating cause of this syndrome is 
a complex coronary lesion involving a ruptured plaque with 
a variable amount of overlying thrombus. 
The present study. In this issue of the Journal, Rehr et al. 
(16) compare the angiographic morphology of coronary 
stenosis in the ischemia-producing vessel of a well charac- 
terized group of 50 patients with unstable angina with that of 
a “control” group with stable angina. Arteriography was 
performed within 1 to 2 days of the last episode of angina. By 
design, the investigators separated “unstable” lesions into 
clear-cut thrombus or complex plaque, or both, and ob- 
served that 42% of patients with unstable angina had an 
intraluminal filling defect suggesting thrombus, 44% had a 
complex (ulcerated hazy) plaque and 70% had one or the 
other. In contrast, only 21% of patients with stable angina 
had a lesion demonstrating either of these two morphologic 
features. Analysis of interobserver variability revealed con- 
cordance in 87% of 89 films studied by two reviewers. The 
most common source of disagreement occurred understand- 
ably in seven patients with subtotal (99%) occlusion. Anal- 
ysis with respect to gender revealed that only 52% of women 
with unstable angina had unstable lesion morphology com- 
pared with 83% of men with unstable angina. 
Implications of the study. These observations support the 
hypothesis that plaque disruption with overlying thrombus 
triggers the conversion from chronic to acute coronary 
syndromes such as unstable angina. Nevertheless, several 
questions arise. 
1) What determines the variable progression among 
patients with unstable angina by which some patients have 
progression to transmural infarction within hours, whereas 
others experience recurrent angina on minimal effort for 
several days or even a few weeks? The patients in the 
current study (16) experienced their “conversion” to unsta- 
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ble angina at a mean of almost 10 days before coronary 
arteriography. In a recent study, Freeman et al. (17) ob- 
served that angiographic criteria for thrombus were more 
frequent in patients catheterized within 24 h of chest pain as 
compared with patients catheterized several days after qual- 
ifying pain. However, these authors also did not specify how 
long a prodrome their patients experienced before coming to 
the hospital. 
2) Are the observations relating lesion morphology to 
unstable angina relevant to women? Rehr et al. (16) suggest 
that close to half of all women with unstable angina do not 
exhibit “unstable” lesion morphology. Other studies (17) 
have too few women in their cohorts to adequately address 
this issue. The conflicting results regarding the antithrom- 
botic benefit of aspirin in women demand a closer analysis of 
pathogenesis and treatment of women with unstable angina. 
3) What are the clinical and therapeutic implications of 
dichotomizing “unstable” lesions into thrombus or complex 
plaque.7 Rehr et al. (16) do not address the cardiac events 
that occurred during the follow-up of their patients. Freeman 
et al. (17) correlated hospital outcome with angiographic 
morphology and concluded that intracoronary thrombus was 
significantly associated with in-hospital cardiac events. but 
that complex morphology without thrombus was not. Be- 
cause it is likely that all complex lesions have some throm- 
bus overlying the area of plaque rupture (1 I), is the angio- 
graphic dichotomy between complex morphology without 
thrombus versus intracoronary thrombus just a matter of 
degree? Whereas antithrombotic agents such as aspirin or 
heparin or both are now recommended in the treatment of 
unstable angina (18-20), should the angiographic studies of 
Rehr (16) and Freeman (17) become the basis for further 
stratification of patients with unstable angina? Thrombolytic 
therapy has not seemed to alter the clinical course of such 
patients. Therefore, should more aggressive, nonthrom- 
bolytic and antithrombotic regimens, such as the combina- 
tion of aspirin plus heparin or antithrombin agents (hirudin) 
(21), be tested in “high risk” patients with unstable angina? 
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